Visual object recognition and naming deficits in patients with dementia of the Alzheimer type (DAT) have typically been attributed to deficits in semantic processing. On a visual object naming test, a group of 10 mild, early stage DAT patients (mean MMSE = 23.8) were found to suffer from anomia, compared to a group of 10 age-matched control participants. DAT naming errors were typically within category (commission), associative or circumlocutory errors. Performance on tests of low level visuo-spatial ability fell within the normal range. Together these results suggested that anomia resulted from a dysfunctional semantic system with intact visual perception. However, in a naming task using visually degraded images of familiar objects, the recognition threshold in DAT patients was significantly higher, indicating the need for a more visually complete object representation, before it could be accurately recognised. In a matched task using words visually degraded in an identical manner, the recognition threshold for DAT patients was very similar to that of the control group. It is argued that these results support the idea that impaired structural descriptions of objects (i.e., pre-semantic representation of an object within the visual perceptual system) combines with degraded semantic representations to produce anomia in mild early stage DAT.
Introduction
Visual object naming difficulty is an early and consistent feature of DAT (dementia of the Alzheimer type), which typically worsens with disease progression (Hodges, Salmon, & Butters, 1991) . Anomia observed in DAT patients on tasks requiring visual object recognition has for some time been attributed to degradation of semantic representations. Explanation in terms of visuo-perceptual impairments tends to be ruled out as the same patients compare favourably with matched controls on visuo-perceptual tests (Binetti et al., 1998; Chertkow & Bub, 1990; Chertkow, Bub, & Caplan, 1992; Ousset et al., 2002) ; or that naming errors are deemed to be semantic associates with few, if any, explicable on the basis of perceptual misidentification (Bayles & Tomoeda, 1983; Flicker, Ferris, Crook, & Bartus, 1987; Hodges et al., 1991 Hodges et al., ,1992 Martin & Fedio, 1983) .
Despite considerable evidence that anomia in DAT arises from a loss of stored semantic representations, we suggest a number of reasons to re-examine whether perceptual knowledge about object structure or "structural descriptions" (Biederman, 1987; Marr, 1982) is degraded in DAT and reappraise whether the methodology used to date can eliminate these deep levels of perceptual processing as contributing factors in anomia. Object recognition is the end stage of a series of visual information processing stages (Farah, 2000) , with early stages (e.g. in V1-V2) involved in form perception such as feature detection and global form or contour recognition, which subsequently give way to intermediate stages which permit shape and size discrimination, orientation and elementary spatial localisation (Goodale & Murphy, 2000) . Bifurcation of the visual system into the "what" and "where" systems mean that late stages in the "what" or ventral system involve access to the structural descriptions of objects, at which stage object recognition occurs. Late stages in the "where" system are more responsible for localising objects in space (Mishkin, Ungerleider, & Macko, 2000) or providing
